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I 1.0 PURPOSE 

The meeting was the third in a series of working sessions to  review and evaluate the path 
forward alternatives for the FEMP Silos Project. The meeting involved the Silos Project 
Independent Review Team (IRT) along with representatives of the FEMP Stakeholder ' 

groups, regulatory agencies, the Department of Energy and fluor Daniel Fernald. 

As a means of gathering and documenting comments and input to  the decision making 
process, the method of reflecting these comments has changed from previous meeting 
minutes. This will be described further under the discussion section. 

2.0 DISCUSSION 

Tuesdav. Januan 21 

Review of Obiectives Bob Heck opened the meeting by reviewing the objectives and the 
IRT and the path forward evaluation. These objectives are attached. 

Silos ProiectMTP P UDdate Don Paine gave an description of the VITPP Melter bottom 
drain incident that-had-occurred since the last meeting. He followed this by giving a status 
of Campaign 4 and the impact of the incident on this test series. He then described the - 
approach to the incident investigation that included the formation of three teams to  
address different aspects of the investigation. He concluded with an update on the status 
of the Silo 3 Stabilization/Solidification Project. His notes are attached to  these minutes. 

Ray Reinhart presented the VITPP Incident Analysis Review Team activities and status. It 
was noted that IRT Team member Gail Bingham was a member of the Incident Analysis 
Team. 

Lou Bogar followed with a summary and status of the Safety Review Team. 
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Nina Akgiindiiz completed the reports of the incident analysis by presenting the activities 
and status of the Data Analysis Review Team. IRT member Dr. John Plodinec was noted 
as being a member of this team. 

The notes from all three incident teams are attached to the minutes. 

Decision Analvsis Process UDdate Lee Merkhofer of Applied Decision Analysis presented a 
summary of the progress towards establishing the logic tree and the risks and uncertainties 
for each path. He emphasized that each of the committees would present, in more details, 
the activities that resulted in the progress and that the merits of changes to the logic 
would be presented at that time. His presentation material is attached. 

Alternatives t o  be Evaluated Mark Dehring presented a summary comparison of the 
technical basis and assumptions for each of the three alternatives being evaluated. He 
followed this with a list of preliminary IRT recommendations from the December meeting. 
Discussion from these issues resulted in the decision to add two items to the agenda for 
Thursday, January 23. These were: 

Recommended !path for melter technology development; and 
Review and adjustment of the base cases. 

(Sequence, priority and completeness of activities) 

The agenda attached to these minutes reflect this revision and other changes that evolved 
through the three days. 

Method of C a m n a  IRT h u t  Due to  the intensive and wide ranging discussions that 
result from each topic introduced during the meetings, it was decided to structure the 
committee sessions in a manner that more completely captured these issues. Each 
committee presented their approach and this was followed by a brainstorming session 
during which all issues were listed. Following the brainstorming (during which no 
judgments were allowed to  be made with respect to  the issues listed) the total list was 
screened by the meeting participants to establish a short list. To pass the screening and 
become short listed, an issue or concern needed to meet three criteria, namety 

assumptions. 

It differentiated between alternatives; and 
It had significant impact on cost, schedule or health and safety (the performance 
measures); and 
It had significant risk or uncertainty that could cause a deviation from the base case 

The individual committees would use this short list to  develop estimates of impact (on the 
cost, schedule and health and safety performance measures). These estimates would be 
reviewed at the February meetings. 

a 
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Technical Committee Harry Robertson presented the objectives and the approach to 
technical issues. The lists of issues and influencing factors that was generated at the 
December meeting was presented. Following this a brainstorming session generated List 
Aattached. The screening of this list resulted in short list of ten items (List B), which 
included the consolidation of several similar issues into the requirement for melter design 
development. An assessment of the development necessary was carried over to 
Thursday, January 23. 

The short list was then ranked by the JRT and a rough assessment of likelihood performed. 
The results of the ranking and probability assessment are given in List B. 

Reaulatow Committee Terry Hagen presented the schedules for preparing an ESD or a 
ROD Amendment. Following discussion on the time frame involved in the various steps 
and the fact that there was no regulatory impact for Alternative 1 it was agreed by the IRT 
members that the regulatory issues that had caused the logic tree to be constructed with 
different paths no longer applied. 

Variations in schedule durations could be accommodated as parallel paths to the necessary 
technology development activities and would not impact the project schedule. This 
conclusion simplified the evaluation of alternatives and rendered the Regulatory Committee 
unnecessary. 

Waste Site A v a i l a k i i  Committee Terry Hagen presented the status of the investigation 
into this issue and reported that based on advice from legal counsel, NTS Waste Site 
Availability would not be jeopardized by the need to proceed with a ROD Amendment. 
The IRT discussed the impact of the NTS Waste Site being closed due to other factors. It 
was agreed that this could discriminate between alternatives if interim storage at Fernald 
resulted and treated waste quantities were significantly different between alternatives. As 
the closure of the NTS Waste Site was considered unlikely this issue was removed from 
the logic tree but would be retained as a comment and possible adverse consequence to 
any alternative chosen. 

Health a d  Safetv Comm'btee Pat Fisk discussed objectives and progress to date in 
gathering base case data for dose rates, injuries-and-fatalities as formulas, ready to be 
quantified, when schedules for the various branches in the logic tree are established. 
Discussion on the assumption that total does for container handling of either vitrification or 
cementation of Silos 1 and 2 only varied by 10 percent followed. There was additional 
discussion on the radon issue with respect to stabilization of Silos 1 and 2 and the base 
case assumptions of container type and handling and shipping. These and other issues 
were captured in a brainstorming session on Thursday, January 23 and are reflected in 
List D. 

Wednesdav. Januaw 22 

Path Forward for Silo 3 Bob Heck started the meeting with a request for the IRT to 
recommend a path forward for treatment of Silo 3 residues. The IRT proceeded tp 
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discuss, at length, the technical difficulties associated with vitrifying Silo 3 material either 
mixed with Silos 1 and 2 (Alternative 1) or alone (not currently an alternative under 
consideration). Issues discussed covered: 

Selection of Melter Design including: 
High versus low intensity melter 
Materials of construction 
Operating Temperature 
Electrode material selection 
Redox condition 
Batch versus continuous processes 
Electrical paths 
Temperature monitoring 
Physical and chemical properties of glass 
Failure modes and effects 

Problems in Melter Operation including: 
Uncertainty in content/homogeneity of feed 
Complications in handling high lead and high sulfates together 
Problems with electric (high intensity) melters and electrode materials 
High moisture content and volatile off gases with cold cap melter 

The IRT concluded and jointly agreed that their recommendation should be stated as 
follows: 

Alternative 1 (vitrification ofsilos 1, 2 and 3 together) should be eliminated from 
further consideration. Further, the vitrification of Silo 3 material should also be 
eliminated from further consideration. 

This recommendation was based on two primary conclusions which are: 

The vitrification of Silo 3 material either singly or mixed with Silos 1 and 2 material is 
technically more difficult and uncertain than Silos 1 and 2 alone. 

Worker and public health and safety can be adequately protected by stabilization of 
Silo 3. 

Cost and Schedule Committee Mike Connors presented the assumptions that were used in 
the development of the base cases. He described the development of the expected values 
and ranges of cost using judgment of the uncertainty of each of the major elements of 
cost. He noted that the range for Alternative 3 was larger than the others as very little 
engineering development had been carried out on stabilization of Silos 1 & 2. He then 
showed the comparison between alternatives- of the expected cost values by major 
element. 

I 
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He then presented a summary level schedule for each alternative with the agreement to  
distribute, to the IRT, a lower level of detail before the first February meeting. Discussion 
of issues concerning the costs and the schedule were captured on List E which was the 
outcome of a brainstorming session held on Thursday. 

Thursdav. Januaw 23 

Technolomr DeveloDment Path Forward Bob Heck opened the meeting with the request to 
address the issues and concerns associated with the Technology Development for 
Vitrification with a view to recommending a path forward. Consideration was to be given 
to the status of the VITPP and if there was an appropriate role for this facility in the 
development cycle. The brainstorming session that followed is captured in List C 
attached. At the request of the IRT, John Plodinec gave a summary of the sequence of 
steps necessary for the vitrification development cycle with ROM costs and time frames. 
Fluor Daniel Fernald agreed to develop this concept in more detail and distribute it before 
the next meeting. This is reflected in the attachment titled Silo 1 & 2 Melter Development. 

Heatth Safetv and Readatow Concerns In order to  more adequate gather IRT input a 
brainstorming session covering health, safety and regulatory issues was carried out. 
Issues identified are shown in List D attached. Screening was started but not completed. 
The screening will be completed by Fluor Daniel Fernald and presented to the IRT at the 
next meeting. 

Review of Base Case Schedules In a similar fashion a brainstorming of the schedule for 
the base cases was carried out. The IRT comments are reflected in List E. No screening 
was attempted. Fluor Daniel Fernald will prepare a screening for review by the IRT at the 
next meeting. 

Meetina Assessment 
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LIST OF AlTACHMENTS 

Agenda 

0 

0 

Lower Level Schedules (Alternate 2 and 3) 

Silo 1 and 2 Melter Development Schedule 

Draft Statement of Recommendation for Alternative 1 

Information needed regarding Alternative 2 and Alternative 3 to  reach decision 

Presentation Notes 
Objectives 
VITPP Update 

Incident Analysis Team 
Safety Review Team 
Data Analysis and Path Forward Team 

Decision Analysis Process Update 
Alternatives to  be Evaluated 
Technical Committee 
Regulatory Committee and Waste Site Availability Report 
Health and Safety Committee 
Cost and Schedule Committee 
Funding Availability Committee 

List A 
List B 
List C 
List D 
List E 

.. . 

.- . 
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AGENDA 

SUBJECT: 
DATE: 
LOCATION: 

FEMP Silos Project, Path Forward Decision 

FEMP Alpha Bldg., Fernald OH 
January 21 , 22 and 23, 1997 

Tuesdav. Januarv 21 

8:OO Opening 

8:30 Silos Project / VITPP Update 

Incident Analysis Team 

Safety Review Team 

Data Analysis and Path Forward Team 

10:30 Decision Analysis Process Update 

11:OO Alternatives to  be Evaluated 

11:30* Lunch 

12:OO Technical Issues Committee Report 

Regulatory Committee & Waste Site Availability Report 

Risk Identification / Consequence Assessment 

2:30 

3:30 Health & Safety Committee Report 

4:30 Meeting Concludes 

Wednesdav, Januarv 22 

8:OO Opening 

8:30 

11:30 Lunch 

12:OO Cost and Schedule Committee 

2:oo Funding Availability Committee 

Path Forward for Silo 3 

AGN1-21 .IRT 

- .  
b - -  

R Heck 

D Paine 
/ 

R Reinhart 

L Bogard 

N Akgunduz 

L Merkhofer 

M Dehring 

H Robertson 

T Hagen 

P Fisk 

R Heck 

I RT 

M. Connors 

M. Connors 

January 3 1, 1997 
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. 
3:OO Technical Committee 

Thursdav. Januarv 23 

8:OO Opening I 

8:30 Recommended Path for Technology 
Development for Vitrification 

10:30 Health, Safety and Regulatory Concerns 

11 :30 Review of base Case Schedules 

Working Lunch 

1 :30 Meeting Concludes 

AGN1-21.IRT 

H. Roberton 

R Heck 

I RT 

I RT 

I RT 

_ . .  -. .. . 

January 31', 1997 
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DRAFT 

42-55 

97- 1 46 

10-15 
29-44 
11-17 

72-94 

53-80 

46-51 

ALTERNATIVE 2 
(Cost are de-escaluated) 

80% Pre ACD has been added. 

80% 

80% Assumes that all development of 
operations is in VITPP Phase 2. 

80% Surcharge is not included. 

80%, Based on assumed volume. 

80% 

VITPP-Phase 1 
VITPP - Phase 2 

D&D 

Project Management 

1 Silo 3 Stabilization 

63 . 

48 

I Waste Retrieval 

12 
65 19 Cap 

. 350ps 

25 

16 

I 47 
Engineering I (Title I & II) 

I Construction I115 

Operation Prep 
labor 

material 
~ 

Packaging, Shipping, 
DisDosal 

12 
35 
13 

80 

I TOTAL: I 531 

11-14 
19-29 
35-53 

80% 
80% 
80% 

460-647 [ 80% I 

\ 36 
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- DRAFT 
ALTERNATIVE 3 

(Cost are de-escaluated) 

I 

8-1 0 I 80% VITPP 9 

25 

12 

Silo 3 Stabilization 22-29 I '  80% 
~ 

Waste Retrieval 10-15 I 80% 
~~ 

20 

68 

18-23 80% R e  ACD has been added. Engineering 

Construction 57-86 I 80% 

Operation Prep 
labor 

material 

6 
13 
10 

5-8 
1 1.-17 
9-1 3 

80% Assumes that all development of 
operations is in VITPP Phase 2. 

Packaging, Shipping, 
Disposal 

135 80-227 I 80% Surcharge is not included. 

Based on assumed volume. 
-~ 

D&D 

Project Management 

TOTAL: 

36 30-45 

43-50 

293 -523 

46 

383 
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INDEPENDENTREVIEW TEAM 
RECOMMENDATION M)R EXCLUDING 

VITRIFICATION OF SILOS 1,2 &3 TOGETHER 

1 The Silos Pmject Independent Review Team recommends that Alternative 1 (Vitrification of Silos 
1,2, &3 together) should be eliminated form further consideration. Further, the Vitrification of Silo 
3 material by itself should also be eliminated from further consideration. 

The basis of the recommendation is as follows: 

Technical Complexity 
The design of the melter of a combination of Silos 1, 2, &3 material must accommodate two 
specific glass chemistry requirements: These a ~ :  

The high sulfate concentration which requires a high temperature melter 

and 

The high lead content which requires an oxidizing environment to avoid the 
production of a rneta.Uk lead phase. 

The combination of high temperature, oxidizing conditions and danger of metallic lead 
formation result in the need for a complicated and unique melter/electrode design 
configuration. This three chamber, molybdenum electrode design was used in the 
Vitrifcation Pilot Plant and has proved difficult to control. 

A more practical approach is to focus on a less complex glass chemistry to allow usage of 
commercially available proven techniques and materials of construction for the melter design. 
This approach can be accomplished by eliminating the high sulfate Silo 3 waste form the 
vitrification program and insuring an oxidizing environment. In summary, the three-chamber 
design should be abandoned. 

On the other hand the FEMP has demonstrated, as part of the mixed waste stabilization 
program, that the implementation of the stabilizatiodsoliMication technology (Le. 
cementation) would be an effective treatment of the Silo 3 residues through the successful 
treatment of similar, thorium bearing residues. 

The technical simplicity of the stabil izatiodsolidon process would allow the treatment 
of the Silo 3 residues by a more predictable process and therefore, with a more predictable 
schedule and cost. 

Health and Safety 
The stabilized waste form (cementation) for Silo 3 material meets all applicable, relevant and 
approprhte requirements and is protective of human health and’the environment. 



I. 

2. 

3. 

4. 

5. 

6. 

7. 

0. 

INFORMATION NEEDED 
REGARDING ALERNATIVE II 

AND ALTERNATIVE 111 TO REACH DECISION 

Analvsis of Alternative II that is more efficient with respect to pilot plant (Develop an 
optimized approach to Alternative II [Base Case) with respect to technology 
developmentlutilization of Pilot Plant) 

Literature search on waste loading relative to sensitivity analysis (Address request for  
a) literature search for experience with cementation of materials similar to si10 
wastes [ysrdstick for validation of waste loading assumptionsl, and b) perform 
sensitivity analysis addressing variation in waste loading 

Address requirement for operations, transportation, and disposel with respect to 
radon (Health & Safety issue) 

Have stabilization specialist(s) available for next meeting 

Look at  Alternative II without gems (Development Program) 

Analysis of Silo 3 and Fit 5Mlaste Mix Option 

Alternative stabilization approaches beside Portland cement [Literature 
search/Stabilization qx&alist(s)l 

- Survey of what's been used and impact on radon emiw'ons 
Clarify criteria used for identifying - 

Evaluation of how alternatives perform with respect to major constituents 



Overview of Objectives 
Independent Technical Review Team 

,. 1 
I 

The Independent Technical Review Team (IRT) will be providing 
advice/recommendations to Fluor-Daniel Fernald (FDF) and the Department of Energy 
(DOE) as aid in an internal decision making process. FDF .and DOE will evaluate this 
input internally in determining what, if any, modifications to our current path forward 
(Le. vitrification of Silos waste) should be formally proposed to the regulators and other 
stakeholders. Stakeholders are being asked for input during the internal decision making 
process in firm recognition of the vital importance of their acceptance if any path 
forward modifications are proposed formally. 

The IRT will aid in decision making by: 

- Reviewing current FDF and DOE recommendations to cement solidify Silo 3 and 
reach consensus to 'agree with or suggest modifications to this direction. 

- Assist with optimization of vitrification by: 

* 

* 
Reviewing, commenting and providing advice on the upgrade plans for the 
Pilot Plant and evaluating the results from the existing Pilot Plant. 
Providing reviews, comment, and providing advice on current technical 
approach to vitrification using lessons learned. 



Overview of Objectives 
IndeDendent Technical Review Team 

0 In light of significant uncertainties in vitrification process reliability observed to date and 
associated impacts on project schedule and like issues, FDF and DOE would ‘like 
advice/recommendations on whether to formally re-evaluate the selected OU4 remedy. 
FDF and DOE would like the IRT to evaluate issues associated with Vitrification 
implementation and identify and evaluate any potentially viable options to vitrification. 
In light of these evaluations, FDF and DOE would like input on the appropriaieness of 
re-evaluating, through a formal public process, the current OU4 path forward. It is not 
expected that the IRT will advance a sole recommendation for a single alternative, but 
rather to return evaluation and advice based on their experiences for each alternative as 
an aid to our path forward evaluation. 

The alternatives to be considered at a minimum include: 

Alternative 1. Vitrify all three silos 
Alternative 2. Vitrify Silos 1 and 2 and cement solidify Silo 3 
Alternative 3. Use stabilization in the form of some viable option(s) for all three silos. 

I 

FLUOR DANIIEL,m ; I 



Silos ProjectNITPP Update 

SILOS PROJECTlVITPP UPDATE 

DON PAINE 

JANUARY 21,1997 

FLUOR DANIEL 





Silos ProjectNITPP Update 

VITPP Event Scenario 

Incident Evaluation Teams 

Silo 3 StabilizationISolidification Project 



Silos Project/VITPP Update 

Vitrification Pilot Plant Melter Bottom Drain Incident 

8 At 10:22 p.m. on December 26, 1996 molten glass discharged through the #3 bubbler tube assembly to the 
bottom drain container. 

The event concluded at approximately 10:38 p.m. when the total glass volume of the melter drained to the 
bottom drain container. 

During the event, the glass stream enlarged and separated into two streams resulting in some glass 
migrating outside the bottom drain container onto the floor causing minor damage to the concrete floor and 
a small fire from the floor epoxy paint. 

The Vitrification Pilot Plant operation staff followed defined safety precautions and no one was injured. 

FLUOR DANIIEL 
FERNALD.~, ' 
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Silos Proiect 

CAMPAIGN 4 
SERIES A/B 

C4801 c4803 C4B09 
C4802 C4B04 

C480S 
-0 

c4908 \ 

/- 

1150C 
30110 9b SOL108 I 4 BATCHES 

C4B010 

64001 1 

C48012 
C49013 x 

4 

C48014 
C48016 

- 
TRANSITION SERIES PI 

MA% RATE: 
BEST TEMP 

30nO % SOLIDO 

0 m srelol ~ h n  mm - 
SO140 s OOLIOS 

C48016 C48017 

C40018 
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Silos Project/VITPP Update 

INCIDENT EVALUATION TEAMS 

Initiated Team Evaluations January 6, 1997 

Safety Review 

Data Analysis and Path Forward 

Incident Analysis ‘Team 

FLUOR DANIEL 
FERUALD’~) 



Silos ProjectlVITPP Update 

Safety Review Team 

Charter : 

1. Evaluate appropriateness of the responses to the incidents in terms of safety and procedures. , 

2. Determine adequacy of Engineering controls with regard to promoting safety during the event. 

Deliverables :' 

1. Final report including Lessons Learned and recommendations for further safeguards. 

FLUOR DANIIEL /m 



Silos Project/VITPP Update 

Data Analysis and Path Forward Team 

Charter: 

1. Evaluate data and determine deficiencies for final remediation detail design and operation. 

2. 

3. 

4. 

Determine need for low temperature melter and alternatives to VITPP restart. 

Determine melter "post incident" data needs. 

Determine "Path Forward" for VITPP Phase I testing. 

Deliverables : 

1. Develop database of outstanding data requirements and operations experience that would have been gained 
from the balance of Campaign 4 to support. full scale detailed design. 

2. Provide recommendations for acquiring outstanding Phase I data and operating experience. 

3. Provide options for the path forward for the VITPP Phase I Test Program. 

4. Cost/Benefit analysis for path forward options. I r 
I 

FLUOR DANIEL 



Silos Project/VITPP Update 

Incident Analysis Team 

Charter: 

1 .  Evaluate the root cause for the melter incident, and develop Lessons Learned from melter operation. 
l l '? l  '1 

Deliverables : 

1. 

2. 

3. 

4. 

m w 

Prepare Melter Inspection Plan. 

Perform Failure Modes Analysis for root cause determination. 

Develop Lessons Learned. 

Prepare Final Report. 

I FLUOR DANIEL ;- . ,  
FERNALD SV - 6  
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Silos ProjectNITPP Update 

Silo 3 Stabilization/Solidification Project 

The CBD announcement issued December 10, 1996. 

Vendors expressions of interest received January 10, 1997. 

Qualified bidder list developed by January 3 1, 1997. 

Draft SOWIRFP issued for internal review January 31, 1997. 

P 

FLUOR DANIEL 



Silos ProjectNITPP Update 
LIST OF RESPONDENTS TO CBD ANNOUNCEMENT FOR 

SILO 3 STABILIZATION 

ALLIED TECHNOLOGY CROUP, INC - FREMONT, CA 

CHEM-NUCLEAR SYSTEM - COLUMBIA, SC 

ENSR - IRVINE, CA 

ENVIROCARE OF UTAH, INC. 

FLUID TECH, INC. - LAS VEGAS, NV 

F O m R  M'FIEELER - RICELAND, WA 

IT CORPORATION - KNOXVILLE, TN 

M4 ENVIRONMENTAL - OAK RIDGE, TN 

MOLTEN METAL TECENOIAXY, INC. - OAK RIDGE, TN 

OHM CORPORATION - FINDLAY, OH 

PERMA-FIX ENVIRONMENTAL SERVICES, INC. - ALBUQUERQUE, NM 

R. M. WEBSTER AND AssocIATEs, INC. - SI'. PETERS, MO 

ROCKY MOUNTALN REMEDIATION SERVICES - GOLDEN, CO 

SCIENTIFIC ECOLOGY CROUP - KINGSTON, TN 

SEVENSON ENVIRONMENTAL SERVICES - NIAGARA FALLS, NY 

SPAR ENVIRONMENTAL SY!Sl'EMS - BRAMPI'ON; ONTARIO, CANADA 

CENTRAL ENVIRONMENTAL CONSULTANTS - MORRIS, MN 

FLUOR DANIEL . .  
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Silos Project/VITPP Update 

Silo 3 Treatability 

Silo 3 compound analysis - February 28, 1997. 

Silo 3 test analysis - February 28, 1997. 

FLUOR DANIEL ;m 



Incident 
Melter Incident 
Analvsis Review Team 

I 

INCIDENT ANALYSIS REVIEW TEAM 

-RAY REINHART 

JANUARY 21, I997 ._  ', 

I 
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. )  Melter Incident 
Incident Analysis Review Team 

Charter 

To evaluate the root cause for the melter to  empty its contents, and develop 
Lessons Learned from melter operation and disassembly. 

Deliverables 

1. Prepare Melter Inspection Plan. 

2. 
I 

Perform Failure Modes Analysis for root cause determination. 

3. Develop Lessons Learned. 

4. Prepare Final Report. 

FLUOR DANIEL . .  
. .  



Melter Incident 
Incident Analysis Review Team 

Team Members: 

Ray Reinhart, Team Leader 
Gail Bingham 
Brad Bowan 
Joel Bradburne 
Hamid Hojaji 
Vijay Jain 
Ron Joseph 
Xing Mao 
Jill Oligee 
Don Paine 
Kareld Solomon 
Ron Worsley 

DOE Oversight: 

Joe Desormeau 
‘Joe Neyer 

FDF Security 
Consultant 
GTS Duratek 
FDF Silos Project 
GTS Duratek 
West Valley Nuclear Services 
FDF Emergency Preparedness 
GTS Duratek 
FDF Silos Project 
FDF Silos Project . 

FDF Silos Project 
FDF Engineering 

DOE-FEMP 
DOE-FEMP r 

FLUOR DANIEL 4l 
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Melter Incident 
Incident Analysis Review Team 

DELIVERABLE #I (Melter Inspection) 

Completed and transmitted to Project on January 14,1997 

- During the process, the Project was given permission by the team to: 

* Remove bottom drain container 
* 
* Clean-up material on floor 
* Remove lid from melter 

Remove cage around bottom of melter 

Established listing of samples needed for analysis to aid in root cause 
determination (Complete) 

Project is preparing Owl's and Sampling Plans to conduct the inspection (In 
Progress) 

Project needs to obtain and supply requested information and data from 
samples (In Progress) 

OI 
-0 Page 4 

~~ 
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Melter Incident 
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Melter Incident 
Incident Analvsis Review Team 

TABLE 2 
GLASS ANALYSIS 

ADDITIONAL INFORMATION NEEDED BY MELTER INCIDENT ANALYSIS TEAM WHICH MAY AID IN THE 
DETERMINATION OF THE ROOT CAUSE. THIS ANALYSIS WILL BE PERFORMED ON SAMPLES THAT WEFlE 
PREVIOUSLY COLLECTED DURING PHASE I TESTING. 

Paee 6 

LSamples from sides chambers when possible 

Explanation of abbreviations: 

6 = Beginning of run 
M = Middle of run 
E = End of run 
N/A = Not Applicable 

FLUOR DANIEL . *  
. .  
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Melter Incident 
Incident Analysis Review Team 

DELIVERABLE #2 (Perform Failure Modes Analysis for Root Cause 
Determination) 

0 

0 

@. 

0 

Preliminary Cause Chart Established (Complete) 

Project supplied a chronological listing of events (Complete) 

Perform a review of event listing for additional conditions or causal 
factors for inclusion (In Progress) 

Perform and determine Root Cause Analysis (Data and Information 
needed from requested samples) 

Develop findings and recommendations (Pending analysis above) 

, .  

I i  

-3 
&3 
en 
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Melter Incident 
Incident Analvsis Review Team 

INSERT CAUSAL EFFECT CHART 



Melter Incident 
Incident Analvsis Review Team 

DELIVERABLE #3 (Develop Lessons Learned) 

Preliminary list has been established 

Additional Lessons Learned should be generated by going through root 
cause 

I 
I 

~ 
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Melter Incident 
Incident Analysis Review Team 

DELIVERABLE #4 (Prepare Final Report) 

0 Table of Contents 

I. 

II. 
' 111. 

IV. 
: v. 

VI e 

VII. 
VIII. 
IXe 
Xe 

Page 10 

Executive Summary 
A. Event Scenario 
B. Root Cause 

Team Scope 
Team . 

Background Information 
Statement of Facts 

A. Chronological listing of events 
B. Conditions 

Root Cause Analysis 
Am Barrier Analysis 
6. Change Analysis 
C. 

Findings & Recommendations 
Critical Human Actions Profile (CHAP) 

Lessons Learned 
Signatures 
Attachments 



C .  

I 

Melter Incident 
Incident Analysis Review Team d 

DIRECTION OF INVESTIGATION 
CONTRIBUTING FACTORS TO THE FAILURE OF BUBBLER #3 

Redox Conditions (Foaming) 

Cracks/Fractures in E-Block (Allowing increased communication of glass 
pool) 

Erosion/Corrosion of Materials (Bubbler tubes and refractory) 

Electrical Path (Molten glass conductivity and the fall out of lead and/or 
metals established an electrical circuit) 

+ +  Samples requested should provide information needed to make final 
determination. 

Page 11 
6\ 
P 
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Melter Incident 
Data Analvsis Team 

DATA ANALYSIS REVIEW TEAM 

NINA AKGUNDUZ 

JANUARY 21,1997 

FLUOR DANIEL ,m 



Melter Incident 
Data Analysis Team 

Charter 

1 . Evaluate data and determine deficiency for detailed design and 
operations. 

2. Determine data needed from melter inspection. 

3. Determine options for acquiring outstanding data. 

Page 2 

FLUOR DANIEL * .  
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Melter Incident 
Data Analvsis Team 

1.  

2. 

3. 

4. 

Develop database of outstanding data requirements and operations 
experience that would have been gained from the balance of 
Campaign 4 to  support full-scale detailed .design. 

Provide recommendations for acquiring outstanding Phase I data and 
operating experience. 

Provide options for the path forward for the VITPP Phase I Test Program. 

A comparison of cost, schedule and risk analysis for path forward 
options. 

FLUOR D A N l E L , m  ST 



Melter Incident 
Data Analysis Team 

Facility Requirements 

A. Laboratory Scale - Crucible 

B. Mini-melter -10 kg - 100 kg/day 

Options 

1. FDF - laboratory 

2. Catholic University 

3. Clemson University 

4. PNL 

5. SRS 
~ 

1. Clemson University 200 Ibs/day 

2. 

3 West Valley pilot melter 

4 PNL 

Catholic University 10-1 00 kg/day 

5. Commercial facilities 

Page 4 
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Melter Incident 
Safety Review Team 

SAFETY REVIEW TEAM 

LOUIS C. BOGAR 

JANUARY 21,1997. 

Page 1 
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Melter Incident 
Safety Review Team 

Charter 

Determine the adequacy of implementing controls for normal operations and 
emergency response within the safety basis. Evaluate the appropriateness of 
the incident response in terms of procedures and processes used. 

Deliverables 

Final Report will include: 

- 
- Recommendations regarding safety controls 
- 
- Lessons learned 

Evaluate appropriateness of incident response 

Evaluate safety and health impacts on and off site 

FLUOR DANIEL 
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Melter Incident 

Team Members: 

Lou Bogar 
Ray Crawford 
Doug Daniels 
Don Norquist 
Bill Previty 
Bob Tabor 

Safety Review Team 

'DOE Oversight: 

Pete Darnell 

FLUOR DANIEL * 
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Melter Incident 
. Safetv Review Team 

OU4 INTEGRATED HAZARD ANALYSIS EVALUATION 

Hazard: Leak or spill of molten glass or heavy metals from furnace 

Consequence: 

Consequmce Class: Moderate 

Freauencv: Unlikely 

Cause: Material defect; installation error 

Fire; potential worker deathherious injury 

I-: Bottom Container, Acceptance Testing . .  

Ref: Final Hazard Analysis, Septembler 1995 

FLUOR DANIEL 
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Melter Incident 
Safety Review Team 

REVIEWS COMPLETED 

Safety documents 

Vitrification Plant procedures 

Phase I Test Plan 

Incident Response 

r -- 
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Decision Analysis Process Update 

January 21,1996 

@@B 
Applied Decision Analysis, Inc. 

2710 Sand Hill Road 
Menlo Park, CA 94025-7065 

Goal: Provide framework for facilitating the 
comparative evaluation of alternatives 

1. Promote deliberate, systematic consideration of factors 
relevant to reaching a decision 
- clarify logical elements for decision making 

rn what we want (objectives and tradeoff weights) 
rn what we can do (options and how they differ) 
rn what we know and believe (about the likelihood and extent to 

- focus attention on what matters most 

- to serve as an aid to decision making 
- to provide what if/sensitivity analysis 

which each alemathre would achieve each objective) 

2. Provide a quantitative model 



' A multi-criteria value model accounts for multiple 
ob]ectives and differences in the importance of 
Q!3jectIves 

The decision tree accounts for key uncertainties 
imDactina Derfonnance 

EL*-- .- 4 



7 I 

I- E ! L  S 

I Funding scenarios 

Accounts for uncertalnty over available funding level. 

E!*-- .- 0 



?echn!ca! SLcscers 
Accounts for unanticipated technical problems that may cause significant 
delays or major cost increases. CSignificanr means beyond the raw d 
uncertainty that would be reflected in a Monte Carlo analysis of cost and 
schedule.) 

7 

Planned waste disposal site availability 

Accounts for the uncertainty over timing and availability of 
necessary off site disposal. 

!!E??-- .-* 8 



Major accidents 

Accounts for the possibility of a major accident that results in a public or 
worker injury, fatality, 01 exposure. 

0 No. Them am no major raidem. 

Each path in the decision tree receives a 
probability and performance score I 

e r n  - z m m m  - m - E -  .rpl 

0.13 98 

0.01 28 

EL!-- - 10 
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I 
I SAMPLE OUTPUT: Sensitivity analysis shows 

how assumptions affect performance 



Technical committees have been established to 
provide required estimates 

Proposed process 

1. Refine decision tree 

2. Estimate performance for basecasd path 

3. Estimate performance for other paths 

4. Estimate probabilities for tree 

5. Assign value weights 

6. Evaluate and compare alternatives and conduct sensitii 
-w= 



Plan for remainder Q? meetkg 

Review alternatives to be evaluated and assumptions 

Each technical committee explains current status, key issues 
identified, and progress toward developing inputs,for 
quantitative model 

Breakout sessions on technical committee issues. 

1s 

Schedule of Tasks 

December 

MeetinO 
12613 

Jan-w 
21-23 

Mestin0 

i . c .  



Alternatives to be Evaluated 

I 
W 
U 

ALTERNATIVES TO BE EVALUATED 

MARK DEHRING 

JANUARY 21,1997 
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Alternatives to be Evaluated 

TECHNICAL BASIS %t ASSUMPTIONS 

Feed Basis 

Plant Capacity 

Melter Capacity 

Melter Temperaturs 

No. of Trains 

Operating Basis 

Operating Period ' 
Availabilitv 

Alternative 1 
Vitrify 1,2 & 3 

Vitrification 

Silo 1,2, 3 mixture 

18 MTIday + 
2 MT/day(VITPP) 

6 MTtday 

1350°C 

4 

24 hrslday 
7 daystweek 

3 years 

80% 

Alternative 2 
Vitrify 1 & 2, Cement 3 

Silo 1 & 2 mixture 

12 MT/day+ 
2 MTtday(VITPP1 

6 MTIday 

1 150°C 

3 

24 hrslday 
7 dayslweek 

3 years 

90% 

Notes: 1 Excludes treatment of OU4 soils 

CI 

Silo 3 

11 9 MT/day 

- 
- 
1 

a hrslday 
5 dayslweek 

4 months 

100% 

Alternative 3 
Cement 1, 2 & 3 

Cement I Cement 

Silo 1 & 2 mixture Silo 3 

85 MTIday 11 9 MTIday 

1 - 
- - 
1 1 

8 hrslday 8 hrslday 
5 daystweek 5 daystweek 

3 years 4 months 

80% 100% 

FLUOR DANIEL 
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Alternatives to be Evaluated 

Waste Packaging 

Volume of Treated 
Waste 

Disposal Volume 
(with container) 

No. of Waste 
Containers 

No. of Waste 
Shipments 

Transportation 

Disposition of 
Silo Residues 

Disposition of 
D&D Materials 

TECHNICAL BASIS & ASSUMPTIONS 

SEG Concrete SEG Concrete Half Height White SEG Concrete 
Boxes Boxes Metal Boxes Boxes 

1 1,800 yd' 8,600 yd3 6088 yd3 30,300 yd3 

25,400 yd3 18,500 yd3 8960 yd3 73,600 yd3 

5,200 3,800 21 60 . 15,200 

2,600 1,900 540 7,600 

Truck Truck Truck Truck 

NTS NTS NTS NTS 

Onsite Cell Onsite Cell Onsite Cell Onsite Cell 

Cement 

45% (drv weight) 

IMonolith 
~~~ 

Half IHeight White 
Metal Boxes 

6088 yd3 

8,,960 yd3 

2,160 

540 

Truck 

NTS 



I 

Reflect a realistic scheduling assumptions for all activities 
(design, regulatory processes, construction, etc.). 

VITRIFICATION PILOT PLANT 

Alternatives to be Evaluated 

d 

Preliminary IRT Recommendations Included 
in Base Cases 

~ _ _  ~ _ _  __ 

PROJECT ORGANIZATION PROJECT EXECUTION I 
To assure continuity of talent necessary to capture lessons 
learned from the vitrification pilot plant, dedicate additional 
design resources to the project. 

Devote resources tp specialized outside consultation and 
design peer review, taking advantage of active vitrification 
projects within the DOE Complex. 

Re-baseline to reflect a higher priority for retrieval design 
and process testing 

d .  
Could be improved 

Scope of pilot plant program 
- Process and product development 
- Equipment selection and development 
- Integrated demonstration of operability 
- Process support - troubleshooting, testing feeds, 

additional capacity 

Not Included 
In Base Cases 

FLUOR DANIEL 
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Alternatives to be Evaluated 
Preliminary IRT Recommendations 

~ 

Modify pilot plant for modularhation to facilitate testing and 
development 

Evaluate / determine materials of construction for 
replacement melter 

Conduct and independent review of the design of the pilot 
plant 

Do not upgrade the VITPP for radioactive service. Use for 
surrogate testing only 

Upgrade VITPP for radioactive service and demonstrate at 
current capacity prior to upgrading capacity to 6 MT/day 

Do not upgrade VITPP for radioactive service. Conduct 
glass formulation testing at a smaller scale. (e.g. Catholic 
University VSL 10 Kg/day). Test full-scale system with 
surrogate feed only. 

WASTE FORM 
Revise baseline technology for waste form from gems to 
monolith. Proceed with development of monolith. Use 
gems a backup. 

Included 
in Base Cases 

Not Included 
In Base Cases 

d 

d 

FLUOR DANIEL 
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Alternatives to be Eva 
Included 

in Base Cases 

uated 
Not Included 
In Base Cases 

~ 

Preliminary IRT Recommendations 

d 
Alt. 1 

Remove bentonite and dispose of separately 

d 
Alt. 2 

MELTEX SYSTEM 
Avoid use of a high temperature melter (at the expense of 
waste loading) 

Utilize a different type of melter for vitrification of Silo 3 
materials (in lieu of joule heated) 

Plan on additional development of the current (one-of-a- 
kind) melter prior to production application 

ACQUISITION STRATEGY 

Award multiple (reimbursable cost) contracts for the design 
/ development of the melter. Award a fixed price contract 
to the best design. (Only applicable if Silo 3 material is to be 
vitrified). 

WVNS approach - Initial design by melter vendor. Design 
development by project. Compete final design on a fixed 
mice basis. 

I d 

d I 

d I 
i c p  
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Alternatives to be Evaluated 

I 

Preliminary IRT Recommendations 

SLURRY F'EED SYSTEM 
As part of VITPP and Silo 4 Demo test programs, test 
several candidate equipment components (pumps, valves, 
instruments, etc .) 

candidate equipment components both with surrogate 
material and silo residues. 

Set up a separate test loop to enable testing of several 

Not Ihcluded 
In &Be Cases 

Included 
in Base Cases 

d 

d 



Technical Committee 
I 

TECHNICAL COMMITTEE 

HARRY ROBERTSON 

JANUARY 21,1997 
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Technical Committee 

B A S l S & S U  MMARY OF UN D ERSTAN DI NG 

Technical success is: 

SCOPE OF EFFORT 

Define key parameters and rele 

Develop risks and uncertainties 

ant factors 

Assess the probability of technical success . 

gQ I’age 2 
P, 

Provide information needed to other committees 



Technical Committee 
APPROACH 

Assess significant factors impacting key parameters 

Develop a probability of attaining success (professional judgment) 

Estimate impact on performance measures of non-attainment 

STATUS 

Developed issues and influencing factors 

Conducted screening to  identify significant factors 
Design issues 
Project management issues 
Remaining technical uncertainties 

Further screening based on uncertainty and sensitivity 

Choose major impacting issues 

Estimate probability of extreme outcomes 

Estimate differential cost and schedule for each extreme outcome 

FLUOR MNlEL 
F€RNAILD 
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. I S S U E S--&_!N F LU-E N C IN G FACTORS 

PAClAWNG 
sioniat 
IRANLWAIAIION CONSlRUCllON l R f A l U t N 1  > b o  SIAnIW R f I R l f V M  

STABILIZATION (CEMENTATION) 

O b 0  PROCUUfMfNl CONSlRUCllON 

11f SIGN 
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Technical Committee 
TECHNICAL ISSU ES 

DESIGN ISSU ES 

Issues or influencing factors that professional judgment has determined 
.- can be adequately addressed through proper and sufficient design 

i.e. Slurry Feed Pieparation and Treatment 
Off-Gas System (Vitrification) 
RAM Analysis 
Melter Design 
Process Plant Ventilation 



Technical Committee 
TECHNICAL ISSU ES 

PROJECT MANAGEM ENT ISSU ES 

issues that can be adequately addressed through proper and sufficient 
project planning. 

Le. Procurement of Melters 
Subcontractor performance and system turnover 
Preparation for Readiness Assessment 
Berm Management 
Real time analytical results 
D & D  

, .  FWOR DANIIEL 



Technical Committee 
TECHNICAL ISSU ES 

REMAINING ISSU ES 

issue 

Variability of Silo 
Material 

Bentonite Retrieval 
& Transport 

~~ 

Houdini 
Effectiveness 

Slurry/Water 
Content 

~~ 

Individual Melter 
Capacity 

Impact 

Goes beyond current design basis 
process envelope. 

Inability to  control impacts 
variability of silo material. 

Nonperformance requires alternate 
means of "heel" and object 
removal. 

Water content higher than design 
basis impacts plant throughput and 
extends operating time. 

Nonattainment of design basis 
impacts plant throughput and 
extends operating time. 

A h  I 

X 

X 

X 

X 

X 

Ah II 

X 

X 

X 

X 

X 

Ah 111 

X 

X 

X 

X 



Technical Committee 

Issue 

Melter Operating 
Life 

Waste Loading 

Plant Availability 

Process Chemistry 

Radon Handling 
Processing 
Interim Storage 
Shipping 

Contain Suitability 

TECHNICAL ISSU ES 
~~ 

Impact 

Nonattainment of design basis 
requires melter replacement and 
extends operating time. 

Nonattainment of design basis 
impacts plant throughput and 
extends 'operating time. 

Same as above. 

Nonattainment of design 
assumption could cause 
nonachievement of WAC (TCLP). 

Radon emanation from all steps 
through the process. 

Radon emanation from concrete 
'container during interim storage 
and shipment. 

- 
Alt I I Alt II 

I- 

A h  111 

X 

X 

X 

X 

X 

I'agc 8 
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TECHNICAL BASIS FOR ALTERNATIVES 

Alternative I Alternative I I  Alternative 111 

High Temp Low Temp 
13500C 11 50°C 



Technical Committee 

COMMON TECHNICAL ISSUES 

RETRIEVAL & FEED 

Variability of Silos Material 

Bentonite Retrieval & Transport 

Houdini Effectiveness 

These are common to all three alternatives 

Their impact on technical success would be largest on Alternative I since 
the single plant is affected (Alternatives II and 111 have a separate plant 
unaffected by the three issues) 

I 

Engineering or design solutions can be applied. to overcome the impact 
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Technical Committee 
ITRIFICATION TECHNICAL ISSUES 

MELTER . 

Design Alternative I 
High Temp ( 1  350°) 
High Sulfates 
High Lead 
3 Chamber Design 

Operation Melter Life 
Individual Melter Capacity 
Waste Loading 
Plant Availability 

I’itet. I I . 

Alternative II 
Low Temp ( 1  1 50° )  
Lower Sulfates 
High Lead 
Single Chamber Design 

All have a great impact on 
plant throughput and technical 
success 



Technical Committee 

Design 

Operation 

\ I+\& I 2  

lternative I1 lternat ive II I 
Silo 3 Only Silos 1 & 2 

Treatability. 
Radon Handling 
Waste Loading 

Radon Exposure 
Process Chemistry Control 
Radon Handling 

Interim Storage 
Packaging/Shippinlg 
Container Integrity 

Waste Loading 

1 
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TECHNICAL ISSUES - IMPACT ASSESSMENT 
Exsmplel 
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Regulatory Committee . 

REGULATORY COMMITTEE & 
WASTE SITE AVAILABILITY REPORT 

TERRY HAGEN 

JANUARY 21 I .  1997 

FLUOR D A N I E L , R  4Jf 



- Regulatory process 

Accounts for uncertainty over the outcome of the regulatory prscess. 

ESD -. . , .  . .-...--. - I 
I 

1, ' I Alt I I  . .  
"-2 'r Amend ROD \ 

\ 

i 
\ \ AI! 111 --.. Amend ROD { j . ... .. 

0 No change. There are no disputes with the remedial ;approach 
and the remedial approach proceeds on lime. 

0 .  ESD. An ESD is required and approved by August '97 to 
Oecember '97.. 

0 Amend ROD. A ROD amendment is required and 
approved by March '98 lo March '99. 

,. . . . . - . - .. .. . . ... --. . . - 

0 Amend ROD. A ROD amendment is required and 
approved by Decembor '98 lo June 'CO. 
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Regulatory Committee 
ASSUMPTIONS FOR DRAFT SCHEDULE FOR 

PREPARATION OF EXPLANATION OF SIGNIFICANT DIFFERENCES 
FOR STABILIZATION OF SILO 3 RESIDUES 

I 

I 

I 
* The dates in the schedule are for discussion only and are subject to  change. 

1) Schedule assumes that final decision on path forward for remediation of Silos 
1 and 2 residues can be made by May 15, 1997. 

1 2) Schedule is based on calendar days. 

3) Preparation of Silo 3 ESD would begin in March after issuance of the Final 
Silo 3 Report and prior to  the final decision on the path forward for 
remediation of Silos 1 and 2 residues is reached. 

4) In an effort t o  streamline, there would be concurrent revision of all 
documentation during DOE review t o  the extent possible. 

In an effort to  streamline, there would be concurrent review of the ESD by 5) 

0 
4 

the Agency and stakeholders. 

Page 2 
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Regulatory Committee 
ASSUMPTIONS FOR DRAFT SCHEDULE FOR 

PREPARATION OF ROD AMENDMENT 
FOR STABILIZATION OF SILO 3 RESIDUES 

* 

1) 

The dates in the schedule are for discussion only and are subject t o  change. 

Schedule assumes that final decision on path forward for remediation of Silos 
1 and 2 residues can be made by‘May 15, 1997. 

2) 

3) 

Schedule is based on calendar days. 

Preparation of Silo 3 Proposed Plan would begin in March after issuance of 
the Final Silo 3 Report and prior t o  the final decision on the path forward for 
remediation of Silos 1 and 2 residues is reached. 

4) In an effort t o  streamline, there would be concurrent revision of all 
documentation during DOE review to  the extent possible. 

5) 
. 

It should be notes that historically requests for extensions have been made 
by stakeholders during the public review process. This could potentially add 
another 30 days to  the schedule. 

’, ’ I 



Regulatory Committee 
ASSUMPTIONS FOR DRAFT SCHEDULE FOR 
PREPARATION OF ROD AMENDMENT FOR 

STABILIZATION OF SILOS 1, 2, 8t 3 RESIDUES 

* The dates in the schedule are for discussion only and are subject t o  change. 

1) Schedule assumes that final decision on path forward for remediatiom of Silos 
1 and 2 residues can be made by May 15, 1997. 

2) Schedule is based on calendar days. 

3) Schedule assumes that NEPA evaluations can be incorporated into the 
CERCLA schedule. 

4) Initiation of work t o  prepare the FS/PP would have to  wait until final decision 
on path forward for Silos .. 1 and 2 remediation was reached. 

5). Treatability study time frame assumes that Silo material is available without 
entering the Silos. 

FLUOR DANIEL 
FERNAfDB . .  :" 
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Regulatory Committee 
ASSUMPTIONS FOR DRAFT SCHEDULE FOR 
PREPARATION OF ROD AMENDMENT FOR 

STABILIZATION OF SILOS 1, 2, 8t 3 RESIDUES 
CONTINUED 

) In an effort to  streamline, there would be concurrent revision of all 
documentation during DOE review t o  the extent possible. 

7) It should be noted that historically requests for extensions have been made 
by stakeholders during the public review process. This could potentially add 
another 30 days to  the schedule. 

FLUOR D M I E L  F E R N A U B  * .  \ ' "  
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Planned waste disposal site availability 

Accounts for the uncertainty over timing and availability of necessary 
off site dislj’osal. 

Available 
0 Available. Waste is accepted at NTS within time . .- 

/ 
I 

frame that does not significantly affect the planned 
schedule . .-( 

\ 
(. . ..( 

‘8 NO1 Available - 0 Not Available. Ignored. Possible outcome but ’. 
not a significant discriminator between 
at t er nat ives . 



SaoS I'IRT MEETING - 01/21/97 

SUMMARY 
ESD AND ROD AMENDMENT DEFINITIONS 

Once a CERCLA Record of Decision (ROD) has been approved, new information may be 
generated during the Remedial Design (RD)/Remedial Action (RA) process that could affect the 
remedy selected in the ROD. Three types of changes could occur: (1) non-significant changes; 
(2) significant changes; and (3) hndamental changes. If non-significant or minor changes occur, 
they should be recorded in the postdecision document file and no hrther documentation is 
required. If significant changes are proposed to a component of the remedy in the ROD, these 
changes*must be documented in an Explanation of Significant DEerences (ESD) as discussed 
below. Lastly, iffbndamental changes to the overall remedy are proposed, these changes should 
be documented in a ROD Amendment. 

A copy of the latest guidance related to the preparation of ESD and ROD Amendments is 
attached for your information. The U.S. EPA issued guidance on Post-ROD changes in April of 
1991. In addition, more detailed guidance on the ESD and ROD Amendment processes can be 
found in OSWER Directive 9355.3-02. Please note that in some cases the guidance does portray 
EPA as the lead agency and in the case of F e d d ,  the DOE-FEMP is the lead agency. ' 

Significant changes to a component of the remedy are generally incremental changes related to 
timing, cost and implementability and do not fbndamentally alter the overall approach of a 
remedy. Examples as provide in the aforementioned OSWER Directive would include a 
requirement to treat a greater waste volume than was ori&mlly anticipated, a delay in a certain 
aspect of the remedy or a change in the treatment technology proposed for a particular waste 
stream (as long as the performance level specified in the ROD remains unchanged). A significant 
change to a component of the remedy may occur as a result of information submitted by the 
public, regulatory agencies and other stakeholders or as a result of information generated by the 
lead agency (e.g., DOE/FDF) through its own design or pilot scale activities. 

When it is agreed that a significant change to a component of the remedy will occur, an 
Explanation of Significant Differences (ESD) should be prepared and issued to document the 
change. During the period when the ESD is being prepared and made available to the public, the 
lead agency (Le., DOE) is permitted to continue pre-design, design, construction and operation 
activities 'associated with the remedy. The remedy may continue to be implemented because the 
ESD represents only a notice of a change and is typically not a formal opportunity for public 
comment since the overall remedy is not being altered. 



If it is determined that an ESD is the appropriate regulatory vehicle to document changes to the 
Silos Project, the following key elements must be part of the process: 

.. 
0 The Regulatory Agencies must be provided a ren.o~&!e ~ppcrkirity to aiiiiiieni on tne 

ESD (at least 15 working days is recommended); 
0 

0 

The ESD should summarize the Regulatory Agencies comments at a h u m ;  
DOE must publish a Notice of Availability, including a brief description of the ESD, in a 

DOE must make the ESD available to the public by placing it in the administrative record 

DOE must place the information supporting the change in the AR file, as well as any 

local newspaper of general circulation (as required by CERCLA 117); 

file and information repository; and 

responses to comments. 

0 

0 

The general components of the ESD should include an introduction; summary of site history; a 
description of the significant differences and the basis for those differences; regulatory agency 
comments; afhnation of statutory determination and a summary of public participation activities. 

ROD: 

In limited cases, new information submitted by the public, regulatory agencies or developed by the 
a lead agency (such as DOE) may cause the lead agency to reconsider the approach selected in the 
ROD. An example of this may be that an innovative technology originally selected in the ROD 
did not perform satisfactorily during the pilot scale testing. In a case such as this, the lead agency 
may completely abandon the inqovative technology and propose an aftemate technology which 
would represent a fbndamental change to  the remedy. When such ftndamental changes are 
proposed to the remedy, the lead agency must issue a revised Proposed Plan and issue an 
amendment to the original ROD. 

The process for amending a ROD requires that the lead agency implement the following steps: 

0 The proposed amendment to the ROD and any information supporting the amendment to 

The focus of the ROD Amendment should be on documenting the reasons for the ROD 

the ROD (e.g., revised PP) must be made available for public comment by issuance of a 
notice of availability in a major local newspaper of general circulation; 

Amendment, evaluating the-existing-and proposed remedies in t e r n  of the CERCLA nine 
criteria, and providing assurances that the proposed remedy satisfies all statutory 
requirements; 
Provide a reasonable opportunity, not less than 30 calendar days, for submission of written 
or oral comments on the amendment to the ROD; 
Provide the opportunity for a public meeting to be held during the public comment period 
at or near the hcility at issue, and a transcript of comments received at the public meeting 
must be kept; and 
Make the amended ROD and supporting information available to the public in the AR file 
and information repository prior to the commencement of the remedial action. 

0 

. .  

0 

0 

0 



x c t i o n  I I I ( D J  or r-vc ~lmfmmnt niol Rapme,. Cornpensailon. and Liability &I 

(CERCW) contains pronsions for addrusing and documenting changes IQ 8n a l m a u v e  that Or;tur between 
[he time the dtermtivc u proposed as the ptCfCrred Cle3nup approach for a ulc and the final selccrron of a 
remedv In a Rccnrd of Decsion (ROD). In addition. teaions 117(c) and fd) of CERCLA contain pmsions 
for addrasing changes to the remedy that occur ahcr the ROD iS signed TRe National Oil and Hatardow 
Substan- Pollution Contmgcncy Plan (NCP) (55 8666-8865, March 8. 1990) rndudcs rcquiremcnu for 
publlc information and commufuty relations I63OO.15% 3nd the preparation and documentation requirements 
for remdul  invutigauonrfc;uibiliry studies (RIIFSS) and remcdy.seltclronQocumuru (0300.430(c) and ff)(3)). 
I t  also addresses post-ROD information and public comment in s~niom 30&433(c)(2) and 300.82S(b) and (c). 
This guide outline the methods for uwgorltine pn. and posl-KOD ch&s and the ways in whicb changes 
should k documented. More detailed yidancc for prc-ROD changes and both significant and fundamental 
posi.ROD chanqa (i.e.. Explanations of Significani Differcnccs (=Os) a d  ROD omtadmenu) can be found 
in Chapten 5 a i d  8. rtspectnely. of the lnmm Final Gurdanrc on R q & g  c SuPnjtnd Drcitlon bouunmrr 
(OSWER Directive 9355.342). . ., 

Whca 3 rele~lcd remedial action reflecu a 
s ign i f in t  change(r) the preferred aiternrilve 
prescnied in the Proposed Plan for the remedial 
action. Section 1170) of CERCLA requires that 
thue changes be documcnicd. A site-specific 
Jctcrminauon of what ansti1ute) a significant (as 
opposed to minor) change, and. therefore, the 
cxteni of documentation rquircd, b made after 
taking the followng fanon m o  cunsidcration- ( 1) 
lhe information prmously made available to the 
public (2) the onginal descnption of the 
alternatives presented in the Proposed Plan (and 
outlined in detail in  the R1"S Report); and (3) 
the impan lhal the change may ha\* on the 
aticmativc's scope. perfonnancc. or cost. (See 
NCP prumble. 55 8772.) 

. 

Minor changes arc those that have little or no 
impact on the overall scope. performance. or cost 
01  he altcmotrvc onginallv presented in the 
P r o p 4  Plan as the preferre4 remcdv for the site 
or operable unit. (See Highlight 1 for *examples of 
minor changes). 

In umirast to minor chan_eer. significant 
ch;rn~eshave'a significant or funrlamcntal eflcct on 

B a e d  on mformmn rcnrvco ourmg the 
publc comment pcnoa. tne m a  agency 
deicrmmer.that tht capltal ani estimate in 
inc propaad Plan was 10 pcrccni too Iow 
Instead of i mi d S4.7 mllion the aaual 
capurr CaiLof iac remedy n u.1 mi-n 

0 h wa, detarmtned vlat I rcmtdy wll rqurrc 
t i p t  ground-water cxlraalon wlb, rrthcr 
tlaao sm wCJb u estimated mgrnrllr rn thc 
Propacd mn, to actucve ckmup objeclno 
mcm iae*cmcd ame pcn~b. 

n e  MI& of ~ C M I  io bt acavatcd and 
i r c a t a  6 muay 120?o.000 cubic yam. ;aim 
than ihc t j ~ ~  c u o ~  yards esiunaicd 
ongnally in the Proposed Plan. 

... 

1'. 

c 
\ . 

the scopc. performance. and/or cost of the 
preferred alit*ative. They generallv involve either 
(1 )  selecting as the remedy an R l F S  alternative 
other than Lhe preferred alternative identified in 
the Proposed Plan; or ( 2 )  substantially mObifvInp 

c a 



The ype of documentation required ior 
siEnincenc changes depends on whether o r  not the 
chansc is a logical oulgrowh of the information 
available to the public for commcnt in the 
Proposed Plan and the RI:FS Report. A lo$iwl 
outgrowth occurs where the public could have 
rusonably anticipated the change. based on 
information avaihble during the public comment 
period and the commenlr submitted. A signifiunt 
chanpe would bc cvnsidereJ to he a Io_pica1 
ouigiowh where. based on the commcnir received 
Ju r in r  thc public cirmmcnl period. the  Agcncv 
jclccts. from rrnony I he alternatives Jiscuscd in 
the FS and/or Prclposcd Plan. 3n altcrnatrve (or 
parrs of alternatives) that diffcrs irom the 
prcfcrrcd olternotrve in the Proposed Plan. A 
signtfiwnt change that is 3 logtal' outgrowth of 
infotmaiion avaihble IO the public in the P m p o x a  
Plan 3nd RLTS Report should bc dixumented 31 
thc cnJ  of the b a s i o n  Summrw of the ROD in 
the Documentation of Sienificani C h ~ n e e s  section. 
Additii>nd public n o t i e  o r  comment o n  this bpe 
01 chnge is  not neassary. Examples oi wu oi 
5 ;  :rlificant chanser that arc logial outgrowhs are 
I:r:*cnted in Highlight 2. 

in lhore l i m i t d  situations in which a r i p i f i u n t  
cI.inge IS not a logical outgrowth of the Proposed 
Plan and its supporting information (i.c.. the 
public could not reasonably h a w  anticipated thc 

. -  - "  

.. 
-. 

change th3t':Ls mdel a rev+& Proposed Plan that 
presents th& new preferred alternative shuuld be 
iuucd fori,: pibiic comment (XCP section 
500.430( f)(3)( ii)(B)). me rcvlsed Proposed Plan 
must be prepared in accordance with ihe 
fcquiremen$ of both CERCLA section 117 and 
the NCP. Appropriate supporting material that 
provides t h e m e a s m y  cngineenng. uist .  j n d  nsk 
information:j far the new aliernatwc(s). and 
discuses h 6 y  the n m  alrermtivc(s) compares to 
the othcr q~tcrnalivcs with respect 10 the nine 
cvaluatton criteria, should be pronded in the 
revised Proposed Pbn. (11 may be appropriate io 
provide this. information as a supplement to the 
R I A  Rcpott.) In addition. significant changu IO 
the revised r posed Plan must be documented at 
the cud of tgc Decttion Summaw of the ROD. in 
the pocu mcihution of Sienificant C h a n e u  secuon. 
Exampla -of t vps  of significant changes that 
require a n& Proposed Plan. additional public 
comment. a'nd documentation in the ROD are 
prcsentcd in&iighli#ht 3. 

-- 
.I 
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1. 
11. POST-ROD CHANGES 

After a HOD is signed, new information m3v be 
received or ~eneraied during lhc RD;RA \hat 
could affect how rhe Ajency heliwcb thc remedv 
seltctc?cr in  the ROD should hc implemented. 
Where informaiion IS submiited by a PRP. the 
public. or the support qcncy  after a ROD is  
SignCd. the l a d  qency should ctmsder [ha 
information when each 0 1  the follomng criteria are 
met (NCP section 300.8?S(c)): 

The comments  contain %i#nificant . 
information: 

The information is not coniaincd clscwhcrc 
in thc Administrliive Record File; . 

The information could not have been 
submiited during the public comment period; 
and 

The informaiion substanlially suppans Ihe 
need to alrrr significanily the rcsponse action. 

The lead agency may also evaluaie whether a 
change to the remedy is warranted on iu initiative. 
even whcrc Ihc requirements of NCP section 
300.825lc) arc not met. 

The l a d  3pnq's wiegoritaiion of a change. 
which will ultimately affect the documcniiliun 
procedurc required. is a site.specific determination 
3nd should consider the following facton: 

e Does the change sipnif iantlv dicr the  scopc 
of the remedy (c.s.. thc phyiwl are3 ol  the 
rcrpomc. rcmedijtmn poab. type and w k m c  
oi wasiis i? 

Would the chm_pc alicr thc performance 
(e.?.. l rulmeni  levels to he atl31ncd) and 
thus r36e Concerns a h u i  the protecitvcncu 
o r  lonplcrm cffcciiveners of the rcmcdy ihm 
could not haw been mticipaid based on 
rnformriion in the ROD? 

Are the-changes in casu of such o nature 
thai ih& could not have been antiapricd 
b v e d  on the csurnates in the ROD and the 
recognued unceriainiies arsocirird mrh rhc 
hazardous waste engineering process 
selected? 

Based on Ihb evaluation and dcpeadrng on the 
ment or scope of modification bang mnsidcred. 
thc lead agency determines ih3i the ~ M - R O D  
change IS (1') non-sigmfiwnt or minor; (2) 
significant; or (3) fundamental. Examples of thwc 
three iypa of port-ROD changes are presented in 
HiohlIght 4 (set 3150 NCP preamble. 55 8772). 
Each category IS assomled mlh a different 
Jocumentatmn procedure, a discussed below. 

DOCUMJXRNC POST-ROD C!WC&S .' 
If aon-rig&ant or minor changes are made. 

they should be rcoordcd in the postddsion 
document filc, If Ihe lead agency chooses. non- 
srgnificant changes an be documentcci for the 
public bn an optional Remedial Design Foci Sheet. 
If significant changes are made to a component of 
the remedy in-lhe ROD. ihcse change, should be 
documented in 811 jimhnation of Sigarficant 
Pifferences (SD). as rquircd by S m i o n  llf(c) 
of CERCLA U fundPmtnul changes arc made IO 
the overall remedy, they should be documented m 
3 BOD amendment. 

& W l A N A l ' I &  OF SIGNIFICANT 
DIFFERENCE3 (ESDO) 

:t 
When do&enring ripincant changs made LO 

3 remedy. the"lead agency must comply w t h  the 
procedures  specified in NCP scci ion 
300.435(~)(2)()). An ESD should be prepared 10 
prmde ihe public wth an cxpbnalion of the 

.. 

.. . 



:I Fundamental. 'the in-riiu sail washing 
rcrneq setccttd in [ne ROD p r m s  io 
k mSeas~hlc io impicmtnt ;mer testing 
during remedial dcsien. A deomn IS 

maae IC) txavaie ana incrmaiiy treat 
the YJSC 1Ntcaa. 

nature of the changes made to the remedy. 10 
summmze the information that led to making that 
change. and to affirm that the revised remedy 
wmplics with the Jtatutofy requirements of 
C E R C U  section 121. Generally. a new nine 
criteria analysis is not rcquircd; however. the ESD 
should include 3 statement tLt thc R O D  meeu 
ARARs idcnt i f id  at the time the original ROD 
was signed (SCP section wO.43O(f)(l)(ii)(B)(~) 
and (21). 

it ma! also be appropriate to prepare a n  ESD 
document when the l a d  a g e n p  decides to exercise 
a, m n t i n g e n q  remedy that was not sutfiacntly 
dwribcd in the ROD (sw Guide 10 Develomng 
Suwrfund Yo Action. fnlerim Action. anq 
Cantineenw Remedv RODS, Directive #9335.3. 
OZFS-3. ,March 1991). 

Durinq the  period whem the ESD b k i n g  
preprred-and made available to the public. the l e a l  
agency may proceed with the predcsign. design. 
wmttuction. o r  operation activities assmated with 
the rcmed!. The remedy can continue to be 
implemented in this case hecause the ESD 
represents only a notice of change. and the Agenry 

1.j n o t  rec:cin>idcrins the owrail rrmeev. Thc Icsd 
3scncy ~ ~ I u I J  ccmsuli with Ihc suppcrrt atpnc?. 3) 

appropriate. prior 10 issuing a n  ESD (scc SCP 
scctiiin .;l'ni.J.ijrc II 2 I). .Uthough not rpeciiiwllv 
rcquircd by G R C L A  3cctiun l 2 l fn .  i t  IS also 
recommended lor the lead agcnq 10 provide ihc 
wppuri qcn?  the opprtunl ty  10 comment and io 
~ummari7.c thc suppur[ qcncy'r  comments in the 
ESL?. E.: :@iq airo should publuh a notice of 
awilobilitv and 3 brief description of the ESD in a 
IWI ncwspape; or Qenerot crrculation (as required 
by CERCLA Section 117(c)). and matic thc ESD 
amilahlc t o  &e public by placing i t  in the 
d m i n i r t r ~ t m  -:.,, record file and information 
repusiton.. A formal public comment pcriod U 
rquired whe$:irsuing an ESD. The OMce of 
Emergency as@ Remedial Response (OERR) 
recommends iduing rhc ESD in a fact sheet format 
as outlined in HighNhi 5. The appropriate 
Regional Manager mav sign an ESD. (NOTE: In 
some casu. an additional public wmmcnl period 
or public meeting may be held voluntarily o n  3 
planned ESD ( k c  NCP senion U)0.825(b)). This 
may be useful where there is umsiderablc public or 
PRP intcrcst iu. the matter.) 

HOD AMENDMENT 

' 

.-' 

In 3 few &u. new information submitted bv 
the public posI-ROD o r  developed by the ImJ 
agency during Be remedial duigwrcrnedial action 
1cld.S to the teoonrideraiion of the hazardous wastc 
manoprntnt apprwch selected in the ROD. Such 
reconsideration of the rcmtdy constitutu a 
fundamental change. When fundamental changes 
are male to the remedy selected in 3 ROD. the 
l a d  agency shbuld conduct the public participation 
and documentation procedures specified in NCP 
section 300.4U(c)(Z)(ii). 

In pcral.:?the introductory scr.iolu of the 
ROD do noc:.need to k readdressed in !he 
amended ROD. The focus of the~rmebdmcnt  
should bc on: .. :. . 

Documeking the rationale for the 

.. 

3.. - 
amendmjini; ,. . 

Evaluaujg Ihc original selected remedv and 
the ne$proposed remedy ustng the nine 
cvaluaiion criteria: and 

. -2 



... 



I I  I I K  i iOD II! hc amenucd Jddrcassh the entirc 
icrpuirx .IS.JIL~II i t i r  I ~ L -  ailc t ) r  J xrics 01 operablc 
U n i i s  IC c .  - t i i l .  >uriJcc UBtcr. 3nd pround w!!c!;, 
t w i v  ths i  porricrn d l  thr: rcmed! hcin_e chansed 
IC.!!., CrounU umr)  requires Jn m e n d m e n t .  
Cridcr >.-\HA $121. fur fhC' PortltJfl t i l  the HOD 
wing :imcnded. a new nine criteria analysis. 
includinr J n w  A R M S  anal+iris. will bc n c ~ x s s a ~ .  
Portions trt the anal)sis .in the original ROD u n  
be cmss-rclircnccJ. where appropriate. Theretore. 
the amount of information includcd in a HOD 
amendmcnt i s  a function 01 the type of chanee 
maUe (ti  thc rcmcdy and the n i iana le  for that 
change. RD/RA activities bcint conducted a n  
i>rher pcwtions of ihc site o r  apc.rlhlc units nirr 
proposed tor changes may cuntinue J u n n g  the 
amendment procus.  

the), tx rclicd upon. IO m t t  anv rights. eniornabie by any. party in iitigati0n:mth the Unrtcd Statu. EPA oiftciau 
mav dcade in follow ine guiajnce p~v i t~ea  in tnu memorandum. or to ~a & v J r m m  w t h  ttw guidance. txilcd on 
an anaivsis nf specific site rircurnstances. The Agency also resents the right $9 c h a y  thu guidance any time 
winout public notice. 

. .. 

When therc arc fundamcntal c h a n p  proposed 
to the ROD. the lead agencv should conduct the 
public participation and ducumentation procedures 
conducted lor the original ROD l e g . .  Proposed 
Plan. public comment period. k S p O f I S i V ~ n ~  
Summary). (See !KP section 300.43Src)(2)(ii)(A)- 
(il).) When 3 lundamcntal change is  proposed as 
J result of neeotiatioru mth a PRP. chc Proposed 
Plan ft i r  thc ROD arncndmcnt should bc released 
for public comment concuncntlv with the consent 
decree. If  a change is made after a consent decree 
has bcen entered. involvcmcnt of Ihc court mav be 
required. Site m3nagcrs should check w t h  Ihcir 
regional counsel o n  how this may be 
a ~ m p l i s h c d . )  ROD amcndmcnlr should be 
aigncd bv the RePional Administrator. 

... 
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Safety & Health Committee 

1 ' .  
Paap 1 

SAFETY & HEALTH COMMITTEE 

PAT FISK 

JANUARY 21, I997 

FLUOR D A N I E L , m  Q FERNALDS w 



Safety & Health Committee 

Baseline Risks in Units of ImpactlUnit Time 

Accident Risks in Units Impact (one time event) 

FLUOR DANIEL L F E R N A M B  , .  * 



Safety & Health Committee 
APPROACH . 

Baseline Cases Being Developed As Formulas, Ready To Be Quantified 
When Schedule Information Is Fixed 

Accident Cases Are Being Quantified Directly-Based On Existing Safety 
Analyses 

-_ 



Safety dk Health. Committee 
I 

I - . I  ASSUMPTIONS SPECIFIC TO SAFETY & HEALTH 

~ . Baseline Cases 

- Vitrification Off-gas Treatment Produces More Dose/Hazardl Than 
- Stabilization 

Silo 1 & 2 Shipping Containers are the Same Regardless of 
AI te  rnative 
Total Dose for Container Handling is within 10% for Silos 1 &2 
Vitrification vs. Cementation 

- 

- 

Accident Cases 
- Degradation of Silo Structures Is Time Dependent 



I .. . 

Remediation- 

Transportation- 

. 
Safety & Health Committee 

RISK ESTIMATES TO DATE 

Baseline Cases For Non Exposure Impacts 

Worker Public 

1 Fatality/2 Million Work Hours 
1 lnjury/29,000 Work Hours 

Not Complete 

1 Fatality/263,000 Shipments 
1 Injury/l2,000 Shipments 

1 Fatality145,OOO Shipments 
1 lnjury/4500 Shipments 

Disposal- 

D&D- 

Not Complete Not Complete 

1 Fatality/2 Million Work Hours 
1 lnjury/29,000 Work Hour 

Not Complete 

FLUOR DANlEL,m 



Safety & Health Committee 
RISK ESTIMATES TO DATE 

Accident Cases 
Workerf put) I i c"' 

Silo or Silo Dome Collapse 840 mem. 100 mem. 

Major Loss of Processing 2.1 rem for vitrification 250 mem. 
Containment 700 mem. for solidification 50  mem. 

Major Loss of Containment Not. Complete Not Complete 
During Transportation 

' At 100 meters ** At 330 meters (Site Boundary) 



Cost and Schedule Committee P 

COST AND SCHEDULE COMMITTEE 

MIKE CONNORS 

JANUARY 21, 1997 



I * 4J? 

Cost and Schedule Committee 
Cost and Schedule basic assumption: 

0 

0 

0 

I 

e 

e 

Base case schedules are based on logical sequences of events. 

Base case cost are based on resource loading major activities (No 
consideration for resource limitation or continuity of resources) 

Base case life cycle cost are escalated dollars from FY97 - end of 
project. (Historical costs from Project Initiation through FY96 are not 
included) 

Site "Hotel" Cost (Administration, utility, landlord services, safety, and 
security) for the years past FY05 is assumed at $25 million unescalated. 
The 25 million is based on 1/5 of FY96 actual cost for these landlord 
services. 

Soil under the Silos will be remediated in the same process as the Silos 
content. 



:, . 

Alternative Life Cycle Cost 
. FY97 Through Completion 

400 500 600 700 800 900 

Alternative #l 

Alternative #2 

Alternative #3 

I 

I 

-- --- - 
’ I G:\VERN\PAINE\ALTCOMP.WK4 1 

- 



Alternative #1 Alternative #2 

I I I 

Vitrification Pilot Plant Cost I 77 I- 77 I 

Schedule Completion Date 

I Silo #3 Stabilization Cost 

Novemiber 2008 +- May 2010 May 2010 

0.00 

Final Remediation Engineering Cost 

Final Remediation Construction Cost 

Final Remediation Operation Cost 

1 
49 47 

132 115 

79 60 

Waste Pkg/Shipping/DisposaI Cost 

D&D/Soils Remediation Cost 

83 . 80 

63 63 

I Project Management Cost I 49 48 I 48 I 
I Waste Retrieval Cost I 21 16 I 12 

I Escalation Cost I 132 I 138 144 

I Site "Hotel" Cost I 116 I 116 
~ 

80 1 
1 Site "Hotel" Escalation I 60 60 I 38 I 

. .  
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Alternatives Expenditure Profile 
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FY97 FY98 FY99 FYOO FYOl FY02 FY03 FYO4 FY05 FY06 FY07 FY08 FYO9 

Cost in Millions 

Alt #1 Alt #2 Alt #3 FY97 Replan Proposed 
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See 
List 

B 

Jas te  c h e m i s t r y  

vlaste m a t e r i a l  n o t  
c h a r a c t e r i z e d  

uas te  l o a d i n g  v a r i e s  

me1 t e r  des ign  r e q u i r e s  

d i f f e r e n t  t h a n  expec ted  

s i g n i f i c a n t l y  f r o m  b a s i s  

1 H M 

H H 2 - 

Suppor t  systems don ' t 
s u p p o r t  me1 t e r  sys tem 

a b i l i t y  t o  s c a l e  n o t  
demonst ra ted  

m e l t e r  l i f e  d i f f e r s  f r o m  
d e s i g n  b a s i s  

q u e s t i o n s  about  
i n s t i t u t i o n a l  c o n t r o l s  
not  answered 

3 

M 0 

H H 

4 

5 

6 

Meets 
screening 
cr i ter ia? 

Y 

N 

Y 

Y 

N 

N 

Y 

Y 

N 

Y 

Y 

N 

N 

N 

LIST A 

rechni cal 
Jncertai nty 

s u r r o g a t e  r e s u l t s  d i f f e r  
g r e a t l y  f r o m  a c t u a l  
m a t e r i a l s  

by s t a b  ( n o n - v i t )  I o  I H  

NTS w o n ' t  accep t  waste I I 
other:  t h a n  g l a s s  

I o  I H  

Comments 

Combine w i t h  
3 

system maintenance more 
f r e q u e n t  t h a n  expec ted  

meet d e s i  gn b a s i s  



optimum g l a s s  
composi  t i o n  n o t  
d e t e r m i n e d  

a b i l i t y  t o  retrieve n o t  
d e m o n s t r a t e d  

s i l o  f a i l u r e  

o p e r a t i n g  temp n o t  
cl a r i  f i ed  

gem making c a p a c i t y  n o t  
a c h i e v e d  

H&S s t a n d a r d s  f o r  
o p e r a t i  on and d i s p o s a l  
n o t  c l e a r l y  e s t a b l i s h e d  

l a c k  o f  v e n d o r  r e s p o n s e  
t o  s t a b  RFP 

n o  DNFSB/NRC Buy i n  

d i  f f e r e n t i  a1 e l e c t r o d e  
e r o s i o n  

H 

Combine w i t h  
H 0 3 

H 0 

i n a b i  1 i t y  t o  r e s o l v e  ROD 
amen dmen t / PA 

f a i l u r e  d u r i n g  s i l o  3 
s t a b  

n o  f o r m u l a t i o n  fo r  s t a b  

p l a n t  a v a i l  a b i l  i t y  
d o e s n ' t  meet d e s i g n  
b a s i s  

0 H 

0 L 

M L 

4 '  

p l a n t  c a p a c i t y  d o e s n ' t  
meet d e s i g n  b a s i s  

b a s e 1  i n e  a s s u m e s  level 
o f  t r a i n i n g  f o r  
o p e r a t o r s  n o t  r e f l e c t e d  
i n  s c h e d u l e  

H 

o p e r a t i n g  p r o c e d u r e  n o t  
c l a r i f i e d  ( c o l d  c a p  y e s  
o r  n o )  

L ,. 



’ \  

N 

N 

Y 

Y 

N 

Y 

Y 

Y 

N 

N 

N 

N 

N 

N 

funding f a l l s  short of 
basis 

d o n ’ t  get NRC buy-in 

extended period for 
me1 t e r  devel opment 

extended period for gem 
maker devel opmen t 

DOE disbanded/ 
reorganized 

best tech p a t h  forward 
may n o t  match best risk 
management approach 

best possible tech 
expertise n o t  available 

d i f f icu l ty  of processing 
off spec material 

D&D much more d i f f i cu l t  
t h a n  expected 

l e s s  t h a n  l.micron waste 
in s i l o  3 i s  sig,nificant 

insuff ic ient  design 
engineering resources 
for melters 

insuff ic ient  pl a n t  
management resources for 
concurrent plants 

insuff ic ient  operating 
resources for  concurrent 
plants 

L ~- l o  

3- 
Combine with 
3 

Combine with 
3 

Redefined a s  
s ignif icant  
amounts o f f -  
spec 
material 

Houdini ineffective 
(doesn’t meet 
requirements for  feed 
removal 1 



I 

I '  

T 

LIST B 

Technical . 
Uncertai n t i  es 
MeetS ng 
Screening 
Cri teri.a 

Weighted - 

Average 
Probabi 1 i ty 
A l t  2 

Weighted 
Average 
Probabi 1 i ty 
A l t  3 

Sens i t iv i ty  
Range 

0 .1 -1  

Impact 
Ranking 

0.58 n/a 1. Me1 t e r  des ign 
r e q u i r e s  
development ( b e s t  
p o s s i b l e  
e x p e r t i s e ,  
optimum g lass  
compos i t i on )  

2. M e l t e r  l i f e  
d i f f e r s  f rom 
design b a s i s  

3. Waste 
c hemi s t r y  
d i f f e r e n t  than 
expected 

1 

0- 1 7 n/a 0.47 

0 - 1  0.34 0.34 5 

4.  Waste l o a d i n g  
v a r i e s  
s i g n i f i c a n t  f rom 
b a s i s  

3 ( t i e )  0.24 0 - 1  0.34 

~ ~~ 

5 .  P l a n t  c a p a c i t y  
doesn ' t me.et 
des ign b a s i s  

6. Generat ion o f  
s i g n i f i c a n t  
amounts o f f - s p e c  
n a t e r i a l  

A l t .  2:O-1 
A l t .  3:O-0.1 

8 0.23 0.11 

6 0.22 A l t .  2:O-0.1 
A l t .  3:O-1 

0.15 

9 ( t i e )  n/a n/a n/a 7 .  Gem making 
capac i t y  n o t  
3chieved 

3 .  Lack o f  vendor 
response t o  RFP' 
For s t a b i l i z a t i o n  
ir m e l t e r  I 

3 .  Radon 
standards cannot 
i e  met by 
j t a b i l  i z a t i o n  

9 ( t i e )  n /a  n/a n/a 

2 0.11 0.27 A l t .  2:O-0.1 
A l t .  3:O-1 

~ 

0- 1 3 ( t i e )  n/z 0.22 LO. NTS won' t  
take waste fo rm 
i t h e r  than g l a s s  



List C 
Technology Development 
Thursday, January 23; 8:25 a.m. Brainstorming Session. 

2. Formulation for waste 
Materials testing performed based on formulation 
-recipe based on low temperature (1 150 C) 
-characterize the material: (for process control) (for melter design) 

-rheology 
-corrosive testing 
Develop surrogate (hi intensivity vs. low intensivity) 
Decision: (joule heated melter?) (temperature?) (Batch vs continuous operation for 
melter) 
Test specific requirements for melter (impact of lead in waste) 
Melter procurement based on performance spec (GMT/day production scale melter) 
Design evaluation based on alternative melter types 
Market survey (melters suitable for silos 1 & 2 vit?) 
Revise specification based on results of design evaluation 
WRS-demohesting 
Transportable/modular system 
Parallel effort on balance of plant design development 
Melter control development 
Safety analysis in parallel with design development 
Document control 
Establish parameters for appropriate safety margin (FMEA review by outside 
specialists) 
Validate safety envelope definition as part of pilot/proof-of-process operations 
Failure modes analysis 
Design basis document: (design criteria) (functional requirements) 
Develop control & surveillance system 
Determine pretreatment required, if any 
Revisit plant capacity (is 20 ton per day appropriate?) 

1.  
- Physical properties testing (organics) for Silo 1 & 2 materials 

3. 



List D 
Health, Safety and Regulatory Issues 
Thursday, January 23; 10:25 a.m. Brainstorming Session: 

H - R  

H 

H 

H 

H 

H 

R = regulatory 
H = health & safety 
P = programmatic 

Uncertainty of final rspnsitnry !need for rmtingen~y p!m! 
State of Nevada could interfere based on change in waste form (nose under the tent 
theory) 
Laydown performance - used by Nevada to scrutinize change in waste form 

C & S assumptions turn out to  be dramatically incorrect 
No stakeholder buy-in 
Consistent H&S criteria for Alternatives 2 & 3 
Potential for interim on-site storage; interim becomes long-term/permanent 
Waste form and packaging performance (interim & long-term storage transport) grout 
& glass 
Accurate transportation risk factors (train vs. truck) 
Expense of implementing A U R A  
Mitigation of potential accidents 
Definition of "how clean is clean" for silo heel removal 
Uncertainty associated with radon exposure to  worker during processing (glass vs 
grout comparison) 
Application of A U R A  t o  design concept - consistent application to  both vit and 
cement 
Consideration for increased radiological exposure - resolution of headspace radon 
concentration 
Give consideration t o  radon release (normal & accident) t o  remainder of site 
Impacts of other FEMP projects on silos project 
Contamination control 
Industrial/OSHA 
EPA doesn't accept path forward 
Public perception of consequences 
Institutional control resolutions 
Emergency Response capability as program matures (able to  maintain capabilities) 
Demonstrate compliance of process equipment with requirements (CERCLA ARARs) 
Emergency response capabilities required to  deal with transportation accidents 
Programmatic (free) money bias's decision 
Ability to  attract and hold on t o  experienced staff 
Transportation route changes results in new stakeholders with concerns to  be y 

Modified environmental permits for the choice of process 
Changing regulations through the project life 
Early project alignment with all regulatory bodies 
Early & final definition of design base events 
Understanding local hydrology 
Quantity & extent of contamination of soil under silos 
Becoming a long-term treatment for other sites' waste 

-potential impact -- need for retrievable waste form 

ddressed 

. 



LIST E 

IRT Comments to Base Case - Approach, cost, Schedule 
January 24,1997 

Note: Comments were made on the basis of a review of the summary level (Level 1) 
schedule and summary level cost comparisons. Many of the activities observed not to 
show up on the summary level schedule are included in the detailed schedule. FDF will 
forward copies of detailed (Level 4) schedules to the IRT for review. 

~ 

1 , '  

1 

1. 

2. 

3. 

4. 

5. 

6. 

7 .  

8. 

9. 

10. 

The costs presented in the base case estimates for D&D and treatment of 
contaminated soils for Alternate 2 and 3 do not appear to  be on the same basis 
(explanation requested). 

An approach involving a modular / transportable vitrification plant should be 
evaluated. It represents a significant potential cost reduction and schedule 
improvement . 
Consider eliminating future use of the existing vitrification pilot plant (Given the 
extent of modifications necessary to  upgrade the VITPP for both radioactive service 
and 6 MT/day operation). 

Evaluate the feasibility of utilizing the existing vitrification pilot plant with a smaller 
capacity melter (Given that the capacity of many of the pilot plant support systems 
are marginal for the existing 1 MT/day melter).. 

From the base case cost estimate presented, it did not appear that the shipping 
containers for both the Silo 1 & 2 alternatives for vitrification and cement were on 
the same basis (as described in the basis and assumption for each of the 
Alternatives). 

Provide more details on the assumptions for each of the Alternatives. 

For vitrification alternatives, use a waste form other than gems. 

Perform a detailed cost contingency analysis. 

The activity associated with checkout of the Waste Retrieval System is not 
reflected on the schedule. 

fliminate all "fast track" elements of the base case schedule. 

0 System Operability Testing appears to start at about 70% completion of 
construction 

Duration of activity for bid & award of construction packages appears 
inadequate 

Duration of construction activity appears inadequate 

0 



IRT Comments to  Base Case - Approach, Cost, Schedule 
January 24,1997 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

22. 

21. 

e 

e 

Perform a detailed schedule contingency analysis. 

Allow adequate time for interaction with regulators (EPA, DNFSB, NRC and State of 
Nevada) 

Development of operating and maintenance procedures do not appear on the 
schedule. 

Development of the PSAR appears on the schedule, Development of the FSAR does 
not. 

Duration of design period appears inadequate 

General comment - minimize schedule overlap of critical path activities 

Operator training for the final remediation facility does not appear on the schedule. 

Cold testing of the final remediation facility does not appear on the schedule. 

The duration of the Silo 3 Stabilization activity (in Alternative 1 & 2) is too 
optimistic. 

The cost estimate for Silo 3 Stabilization is not adequate. 

Consider "privatizing" remediation of Silo 1 4% 2 in a manor similar to the proposed 
approach for Silo 3, where the specific remediation technology is determined by the 
market place (another IRT member cautioned that such an approach might tend to  
limit stakeholder input to selection of remediation technology). 

Procurement of waste containers is not shown on the schedule. 

Site storage of waste containers prior to use is not indicated on the schedule. 


